  cut set and decision-maker's preference are used to construct ranking function. On the other hand, another commonly used technique is the centroid-based fuzzy number ranking approach (Cheng, 1998; Y.J. Wang et al. 2008) . It should be noted that with the development of intelligent technologies, some adaptive and parameterized defuzzification methods that can include human knowledge have been proposed. Halgamuge et al. (Halgamuge et al. 1996) used neural networks for defuzzification. Song and Leland (Song & Leland, 1996) proposed an adaptive learning defuzzification technique. Yager (1996) proposed knowledge based on defuzzification process, which becomes more intelligent. Similar to methods of Filve and Yager (Filev & Yager, 1991) , Jiang and Li (Jiang & Li, 1996) also proposed a parameterized defuzzification method with Gaussian based distribution transformation and polynomial transformation, but in fact, no method gives a right effective defuzzification output. The computational results of these methods are often conflict.
We often face difficultly in selecting appropriate defuzzification, which is mainly based on intuition and there is no explicit decision making for these parameters. For more comparison details on most of these methods, in this chapter we review some of ranking methods.
Basic notations and definitions

Definition
First, In general, a generalized fuzzy number A is membership () A x  can be defined as (Dubios & Prade, 1978) 
The set of all elements that have a nonzero degree of membership in A , it is called the support of A , i.e.
The set of elements having the largest degree of membership in A , it is called the core of A , i.e.
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In the following, we will always assume that A is continuous and bounded support () SA .
The strong support of A should be
Definition
The addition and scalar multiplication of fuzzy numbers are defined by the extension principle and can be equivalent represented in (Zadeh, 1965; Ma et al., 1999; Dubois & Prade, 1980) as follows. 

To emphasis, the collection of all fuzzy numbers with addition and multiplication as defined by (8) is denoted by E, which is a convex cone. The image (opposite) of Zadeh, L.A, 1965; Dubois, D. and H. Prade, 1980 ).
Definition
A function     :0 , 1 0 , 1 f  is a reducing function if is s increasing and (0) 0 f  and (1) 1 f  . We say that s is a regular function if () 1 / 2 frd r .
If A is a fuzzy number with r-cut representation,   
If A is a fuzzy number with r-cut representation   
Another parameter is utilized for representing the typical value of the fuzzy number is the middle of the expected interval of a fuzzy number and it is called the expected value of a fuzzy number A i.e. number A is given by (Bodjanova, 2005) 11 11
The first of maxima (FOM) is the smallest element of () .
The last of maxima (LOM) is the greatest element of () .
For arbitrary fuzzy numbers   
is the distance between A and B. The function (,) DAB is a metric in E and (, ) ED is a complete metric space.
The ordering indices are organized into three categories by Wang and Kerre (Wang & Kerre, 2001) as follows:

Defuzzification method: Each index is associated with a mapping from the set of fuzzy quantities to the real line. In this case, fuzzy quantities are compared according to the corresponding real numbers.  Reference set method: in this case, a fuzzy set as a reference set is set up and all the fuzzy quantities to be ranked are compared with the reference set.  Fuzzy relation method: In this case, a fuzzy relation is constructed to make pair wise comparisons between the fuzzy quantities involved.
Let M be an ordering method on E. 
Ranking indices a. Methods of centroid point
In order to determine the centroid points 00 (,) xy of a fuzzy number A , Cheng (Cheng, 1998 ) provided a formula then Wang et al. (Y. M. Wang et al., 2006) found from the point of view of analytical geometry and showed the corrected centroid points as follows: 0 11 00 0 11 00
For non-normal trapezoidal fuzzy number (,,, , )
formulas (11) lead to following results respectively.
Since non-normal triangular fuzzy numbers are, special cases of normal trapezoidal fuzzy numbers with bc  , formulas (12) can be simplified as
In this case, normal triangular fuzzy numbers could be compared or ranked directly in terms of their centroid coordinates on horizontal axis.
Cheng (Cheng, 1998) formulated his idea as follows:
To overcome the drawback of Cheng's distance Chu and Tsao's computed the area between the centroid and original points to rank fuzzy numbers as: 
However, there are some problems on the centroid point methods. In next section, we will present a new index for ranking fuzzy numbers. The proposed index will be constructed by fuzzy distance and centroid point. 
Thus, we have the following definition
Definition
For A and , BE  define the ranking of A and B by saying 00 00 00 (, ) (, ) , 
Property
  0,1 r  then . BA 
Remark
The distance triangular fuzzy number 0 ( ,,)
 is defined as following:
The distance trapezoidal fuzzy number 00 ( , ,,)
 is defined as following
If AB  it is not necessary that AB  . 
.
is the distance between A and B . 
Definition
For AE  ,
is called sign distance.
For A and BE  define the ranking order of A and B by p d on E . i.e. 

In fact, a reducing has the reflection of weighting the influence of the different r-cuts and diminishes the contribution of the lower r-levels. This is reasonable since these levels arise from values of membership function for which there is a considerable amount of uncertainty. For example, we can use () .
sr r 
Definition
For A and BE  we define H-distance of A and B by 
For A and BE  we define source distance of A and B by BB mt are the cores of fuzzy numbers A and B respectively.
Property
The source distance metric s D is a metric on TR E and a pseudo-metric on . 
In the following, we use an example to illustrate the ranking process of the proposed method.
Moreover, for normal fuzzy numbers we have 
Definition
For any groups of fuzzy numbers
Now, by using (15), for any two fuzzy numbers A i and Aj the ranking order is based on the following rules.
1. Consider two fuzzy numbers A and B the ranking order is based on the following situations: 
Ranking fuzzy numbers based on the left and the right sides of fuzzy numbers (Nejad & Mashinchi, 2011) Recently Nejad and Mashinchi (Nejad & Mashinchi, 2011) 
and Nevertheless, the new ranking method has drawback.
In the next section, we discuss on those methods that based on deviation degree by a number numerical counter examples.
Discussion and counter examples 6.1 Example
Let two fuzzy numbers A= (3, 6, 9) and B= (5, 6, 7) from (Z.-X. Wang et al., 2009) as shown in Fig. 1 . Fig. 1 . Fuzzy numbers A= (3, 6, 9) and B= (5, 6, 7) Through the approaches in this paper, the ranking index can be obtained as From the obtained results we have A  B, for two triangular fuzzy numbers A= (3, 6, 9) and B= (5, 6, 7) . Now we review the ranking approaches by promoter operator. Since A and B have the same ranking order and the same centroid points we then compute their ambiguities. Hence, from (Deng et al., 2006) 
The By comparing the ranking result of mentioned method with other methods with respect to Set 8 of Fig. 4 , we can see that Chen's method considers the fact that the spread of a fuzzy number is more important than defuzzified value of a fuzzy number.
The idea of ranking fuzzy numbers by deviation degree is useful, but a significant approaches should be reserved the important properties such that
Now we give some numerical example to show the drawback of the aforementioned methods.
Example
Given two triangular fuzzy number are A= (-0.8, -0.5, -0.2) , B= (-0.6, -0.5, -0.4) This example could be indicated that all methods are reasonable. However, we will show that functions of all three methods are not the same in different conditions.
Consider the three triangular fuzzy numbers A=(1, 2, 6), B = (2.5, 2.75,3) and C = (2, 3, 4), which are taken from Asady's revised (Asady, 2010 ) (See Fig. 4 ).
Utilizing Nejad and Mashinchi's method the ranking order is ABC  and the ranking order of their images will be obtained -C-A-B, which is illogical.
By using Wang et al.'s method the ranking order is B  A  C and for their images is -A  -C  -B, which is unreasonable too.
From point of revised deviation degree method (Asady, 2010 ) the ranking orders are B AC, -C-A-B, respectively.
From this example, it seems the revised method can rank correctly.
In the next example, we will indicate that none of the methods based on deviation degree can rank correctly in all situations. From mentioned examples, we can theorize that ranking fuzzy numbers based on deviation degree cannot rank fuzzy numbers in all situations. 
Conclusion
With the increasing development of fuzzy set theory in various scientific fields and the need to compare fuzzy numbers in different areas. Therefore, Ranking of fuzzy numbers plays a very important role in linguistic decision making, neural network and some other fuzzy application systems . Several strategies have been proposed for ranking of fuzzy numbers. Each of these techniques has been shown to produce non-intuitive results in certain case. In this chapter, we reviewed some recent ranking methods, which will be useful for the researchers who are interested in this area.
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